INTRODUCTION
In this paper we will be concerned with the differential-difference equation 1) . W e will show that solutions to Eq. (1.1) can be expressed as a series of the form where ys is a particular solution and the sh are roots to the associated characteristic equation, arranged in a particular order. For analytic forcing function g(x), the particular solution arises as a natural portion of the proof.
It is clear that if
where the P, are polynomials and the s, are complex, then the standard method of undetermined coefficients will provide a particular solution to Eq. (1 .l). In this case the particular solution obtained in the proof of the main theorem will be the same solution. The expansion result has been known for some time for equations of retarded/neutral type, and have been extended to the general equation by Hilb [2] , Wright [3] , and Verblunsky [4] . The method we use is similar to that of Verblunsky, but unlike Verblunsky, we will obtain a clearly labeled particular solution. Our method applies to systems, but we will devote ourselves to the onedimensional case.
EXISTENCE OF SOLUTIONS
The existence of solutions to Eq. (1.1) is not hard to show and is indicated by Verbiunsky [4] , an initial condition must be given for some interval of length h, . We may assume the interval is [0, h,]. The interval of convergence (-co, b) obtained in the theorem will extend to the right as far as the first discontinuity of the nth derivative of the solution.
SERIES EXPANSION
In this paper we will use CC to indicate the double sum over i and j as in (1.1). We write as the characteristic function associated with the homogeneous case for Eq. (1.1) the function h(s) defined by h(s) = C C aijs5esh".
The root chains of h(s) are discussed in Bellman and Cooke [l, Chapt. 121. The notation use here will agree with the notation used in that discussion. Also see Langer [5] and Dickson 161. Bellman and Cooke [l] prove that all solutions to (1 .l) are O(ect) as t + -co, but only under the assumptions listed above which remove chains of roots of h(s) which are of retarded type. The first summation is analogous to the series obtained by Verblunsky [4] and is a solution to the homogeneous equation associated with (1.1). If g = 0, then this summation will agree with the representation of Hilb [2] and Wright [3] and the second summation will vanish. The second summation is a particular solution to Eq. (1.1) an d is absorbed into the Verblunsky series. In the special case of Eq. (1.3) the particular solution obtained by undetermined coefficients will be the same as the one obtained here and the first summation will vanish. We will call the particular solution y,(x).
We must now estimate the integrals involved. The integrals along the horizontal crossbars vanish as 8-t co [l, p. 4231. For the integral over Cl+ we consider the regions R, where 0 < ye(s) < T log / s 1 and R, where T log 1 s 1 < Re(s) for some T > 0. For s on C,+ , it is well known that there is a number d > 0 so that 1 h(s) 1 > d ny / aifs'eshi / > d j ao,sn 1 .
We will write where the I, J, and K repressent the integrals obtained from the three components of s(s) displayed in (3.3) . Th en if we let I,,, be the contribution to I on C',, in the region R, (m = 1,2) defined above, and we define 
